Introduction
Let 7 be a continuous transformation from the unit square Q'.O^u^l, 0 ^ v ^ 1, in the wz;-plane into Euclidean 3-space 53 and let x designate a point in S3. li T~x(x)t£0 then each component of 7"-1(x) is called a maximal model continuum under T. The reader is referred to Rado [6] for background material and definitions (square brackets refer to the bibliography at the end of this paper). For a set EdQ let N*(x, T, E) denote the number (possibly + oo) of maximal model continua under T that intersect T~1(x)C\E. Let A(T) denote the Lebesgue area of the surface represented by T. If T is a plane transformation, i.e., T(Q) lies in a plane, and 8* is the union of the essential maximal model continua under T, then (see Cesari [l] and Rado [7] )
A(T) = j N*(x, T, &*)dL2
where the integration is taken with respect to Lebesgue planar measure L2 in the plane containing T(Q).
The reader is referred to Federer [4] for a discussion and a solution of the problem of introducing a suitable multiplicity function and a suitable measure in 53 such that a relationship as given above for plane transformations holds for a continuous transformation from Q into S3. By using the concept of an essential maximal model continuum for plane transformations the writer [5 ] defined an essential maximal model continuum under a continuous transformation T from Q into S3. If £ is the union of these essential maximal model continua under T then (1) ,1(7) = f N*(x, T, &)dH2
where the integration is taken with respect to Hausdorff 2-dimensional measure 772 in 53. Rado [9] showed that a set 8 of essential maximal model continua could be defined in a simpler manner than that used by the writer in [5] such that (1) holds for this set 8. However, both the definition of Rado and the definition of the writer depend on the coordinate system.
It is the purpose of this paper to use the concept of an essential maximal model continuum under a plane transformation to define a significant maximal model continuum under a continuous transformation T from Q into 53 such that the following two conditions are satisfied, (i) The definition of a significant maximal model continuum under T is independent of the coordinate system, (ii) If S is the union of the significant maximal model continua under T then A(T) = f N*(x, T,S)dH* where the integration is taken with respect to Hausdorff 2-dimensional measure 722 in 53. We use the term significant instead of essential because in the case of plane transformations the two concepts do not agree.
1. Significant maximal model continua 1.1. As mentioned before we shall denote Euclidean Xix2x3-space by 53 and points in S3 by x. Points on the unit sphere U:oc\+x\+x\ = 1 will be denoted by P. S2(P) is the plane through the origin which is perpendicular to the line joining P to the origin. Points in S2(P) will be denoted by xP. irp'.Si=>S2(P) is the orthogonal projection from 53 onto S2(P). The open sphere with center at x and radius r>0 will be denoted by s(x, r).
1.2. We denote by H2(E) the Hausdorff 2-dimensional measure of a set EC$i-We denote by T the class of 722-measurable sets. T contains all open, Borel and analytic sets. For a set E lying in a plane we denote by 7,2(7i) the Lebesgue exterior planar measure of E. For PC U we define
For a set ECT we define HP(E) = gr.l.b. 772(T: -EP) for sets EP C TP.
Then (see Mickle [5] )HP(E) is a measure for sets EGr and for a set £GT the following conditions are satisfied, (i) HP(E)<H2(E).
(ii) Hp(E)^L2tp(E).
(iii) There exist sets £', £"Gr such that E=E'\JE", ET\E"=0, HP(E) = HP(E') =H2(E') and HP(E") =0. is an open set. (ii) and (iv) are well known but the proofs of (ii), (iii), and (iv) can be found in Mickle [5] . If E is an analytic subset of Q then by well known theorems in measure theory iV(x, T, E) and N*(x, T, E) are 772 and HP measurable functions.
1.7. For a continuous transformation T from Q into S3 and for Pd U we set &P(T) to be the union of all the essential maximal model continua (see Rado [6,  (1) is a subset of the left side of (1).
(1) follows from (i) and (ii).
1.14. Lemma. For a continuous transformation T from Q into S3 and PdU,
except on a set of HP measure zero.
Proof. The fact that (1) holds except on set of 77p measure zero will follow when we have shown that for Sp = Sp(7), S=S(7), (3) is the union of a denumerable number of sets of 77p measure zero. Thus (2) holds.
Theorem. If T is a continuous transformation from Q into S3 such that A(T)= 00 then A(T) = f N*[x, T,S,(T)]dH2.
Proof. .4(7) = 00 implies that there is a Pd U such that A(TP) = =o (see Cesari [l] ). By (i) of §1.2, the lemma in §1.14 and (ii) of §1.2, for S=S(F), From (3) and (4) Since each of the quantities in the square brackets in (5) is non-negative, (6) j N(xP, TP, Bo r\ B)dL2 = f N(xP, TP, BoC\BC\ &P)dL2.
Since L2TP(ZP-Bo) =0 the right side of (6) is equal to the right side of (1). Since Lt(B-B0) =0, by (4) of §2.1, the left side of (6) is equal to the left side of (1) . (1) thus follows from (6). (2) thus follows from (3) and (4) and (1) (1) thus follows from (2) and (3). Proof. Let y be an s.m.m.c. under T. Let 0£ftr be such that ydO. Then 7(y) dD*(T, 0) and there is a positive integer wo such that for m = 1, 2, • • • there is a Pmd U such that for 8pm =Spm(7), (1) #p"[7(0 Pi 8pJ P 5(7(7), r)] > irr2/no for some r, 0 < r < l/m.
By (i) of §1.2 and the lemma in §2.4, (2) Z72[7(0 P Bo) P 5(7(7), r)] = 77p"7(0 P 8pJ P 5(7(7), r)].
From (2) and (1) oGaT By (ii) of the lemma in §1.5 the right side of (6) is the union of a denumerable number of sets of 272 measure zero. Hence the second equality of (3) is satisfied. forxd S3.
Proof. The proof of the statement of the theorem follows directly from the lemma in §3.5.
